Role of plasma adenosine in the antiplatelet action of HL 725, a potent inhibitor of cAMP phosphodiesterase: species differences.
The potent inhibitor of platelet cAMP phosphodiesterase (PDE) HL 725 (9,10-Dimethoxy-2-mesitylimino-3-methyl-3, 4,6,7-tetrahydro-2H-pyrimido(6,1-A)-isoquinoline-4-one-hydrochloride), was examined for its effects on human and rat platelet aggregation. Strong inhibitory effects are seen on collagen-induced platelet aggregation both in rat platelet-rich plasma (PRP) (IC50, 54 +/- 12 nM) and whole blood (IC50, 57 +/- 25 nM). Compared to the effects on rat platelets, HL 725 is about two-fold less inhibitory in human PRP (IC50, 94 +/- 29 nM) and whole blood (IC50, 126 +/- 50 nM). The inhibitory action of HL 725 can be reversed by washing and resuspension of the platelets, suggesting that HL 725 does not bind tightly to cAMP PDE. If human or rat PRP is pretreated with adenosine deaminase, an enzyme that degrades adenosine or 2',5'-dideoxyadenosine, an inhibitor of adenylate cyclase, the inhibitory effect of HL 725 is reversed. Similar blockade of the inhibitory actions of several other inhibitors of cAMP PDE such as RA 233, RX-RA 69 (analogs of dipyridamole) and oxagrelate is seen by adenosine deaminase pretreatment. The nucleoside transport inhibitors, dilazep and dipyridamole which are non-inhibitory alone to platelet aggregation, strongly potentiate (about 10-fold) the inhibitory action of HL 725 on collagen-induced platelet aggregation in human whole blood. However, if the whole blood is pretreated with adenosine deaminase, no inhibitory effect of dipyridamole plus HL 725 is seen on platelet aggregation. These studies demonstrate that plasma adenosine plays a crucial role in the antiaggregatory actions of HL 725 and several other inhibitors of cAMP PDE both in human and rat blood.